Analysis of ecdysteroidogenic activity of the prothoracic glands during the last larval instar of the silkworm, Bombyx mori.
The cellular mechanism underlying ecdysteroidogenesis throughout the last larval instar of the silkworm, Bombyx mori, was analyzed by determining the in vitro ecdysteroid secretory activity of the prothoracic glands and cAMP accumulation of gland cells, as well as changes in responsiveness to stimulation by prothoracicotropic hormone (PTTH) and 1-methyl-3-isobutylxanthine (MIX). It was found that the prothoracic glands during the first 3 days of the last instar cannot produce detectable ecdysteroid and showed no response to stimulation by PTTH or 1-methyl-3-isobutylxanthine (MIX). However, artificial elevation of cellular cAMP levels by in vitro dibutyryl cAMP treatment stimulated the glands to secrete detectable ecdysteroid, implying the presence of a cAMP-dependent ecdysteroidogenic apparatus during this stage. From days 3 to 8, basal gland activities fluctuated, but the glands showed activation responses to PTTH and to the chemicals that increase cellular cAMP levels. After the occurrence of the peak in basal gland activity on day 9, glands on day 10 showed no response to PTTH, implying a refractory state of the glands to PTTH stimulation. For cAMP accumulation, it was found that glands on day 2 began to show increased cAMP accumulation to PTTH, implying that the acquisition of gland competency for elevation of cAMP levels after stimulation by PTTH precedes that of ecdysteroid production. Moreover, during most parts of the last larval instar (between days 3 and 8) and at the pupation stage, greatly increased cAMP accumulation upon stimulation by PTTH was observed only in the presence of MIX, indicating that cAMP phosphodiesterase levels may be high during these stages. From these results, we concluded that development-specific PTTH signal transduction during the last larval instar, which shows a different pattern from that of the penultimate larval instar, may play an important role in regulating changes in prothoracic gland activity and in leading to larval-pupal metamorphosis.